Frequency distribution of cytochrome P450 3A4 gene polymorphism in ethnic populations and in transplant recipients.
CYP 3A4 plays a vital role in the metabolism of many drugs including immunosuppressants. An association between a transition of A --> G at position -290 of the 5'-regulatory region of the CYP 3A4 gene and an effect on the level of transcription has been reported. The CYP 3A4-G variant frequency varies substantially in different populations. In addition it has been demonstrated in association with several disease conditions, including clinical grades of prostate cancer, breast cancer, secondary leukemia, hypercholesterolemia and diabetes. We sought to determine the frequency distributions, in African American (AFAM) and Caucasian (CAU) populations as well as patients with multiple complex diseases, such as those that had undergone cardiac or renal transplantation. Sequence-specific primers and PCR were used to determine genotype variation in 206 AFAM and 108 CAU individuals. CYP 3A4-G genotype was present with a higher frequency in AFAM individuals as compared with CAU (83% vs. 3%, p < 0.0001, RR = 3.9). The homozygous AA allele was predominantly present in CAU (97%) but only 17% in AFAM (p < 0.0001, RR = 2.5). In contrast, the homozygous GG allele was only detected in AFAM group (14.6%). The frequency distribution of homozygous GG and AA alleles were inversely present in male vs. female patients with CTx or RTx. Pre-transplantation clinical conditions demonstrated that hypertension (HTN), hyperlipidemia and to a lesser extent diabetes (DM) were present in CTx and RTx patients with homozygous GG alleles. In addition, 75% of AFAM patients with homozygous GG genotype experienced multiple rejection episodes with severity grades of 3A after cardiac transplantation, and 31.5% of homozygous GG patients with RTx suffered from rejections (p < 0.05; RR = 2.4). In conclusion, CYP 3A4 genotype demonstrated a remarkable interindividual variation between AFAM and CAU populations, and furthermore CTx patients with homozygous GG genotype were at higher risk of developing rejection as compared with RTx patients. This indicates an underlying heterogeneity with regard to the disease characteristics as well as the therapy regimen.